Partial purification and characterization of human sperminogen.
A recently recognized non-proacrosin zymogen referred to as sperminogen has been purified from human spermatozoa, and several of its properties have been determined. The purification procedure included acid extraction of washed ejaculated sperm at pH 3.0, followed by gel filtration of the solubilized extract over a Sephadex G-75 superfine column. The sperminogen eluted from the column in a single band that was completely separated from the proacrosin band. This separation was confirmed by a gelatin-sodium dodecyl sulfate-polyacrylamide gel electrophoresis (gelatin-SDS-PAGE) zymograph. This zymograph also demonstrated that the final sperminogen preparation contained four forms of zymogen, with molecular weights between 32,000 and 36,000. At neutral pH, the sperminogen was converted into spermin, its enzymatically active form, yielding a sigmoidal curve typical of zymogen autoactivation. The effects of several factors on the rate of this autoconversion indicate specific differences between sperminogen and proacrosin. Spermin hydrolyzed N-alpha-benzoyl-L-arginine ethyl ester (BzArgOEt), and was inhibited by lima bean trypsin inhibitor, pancreatic trypsin inhibitor, N-acetyl-L-leucyl-L-leucyl-L-argininal (leupeptin), and tosyl-L-lysine chloromethyl ketone, indicating that the enzyme has a trypsin-like specificity and probably belongs to the class of trypsin-like enzymes. Since acrosin is generally believed to be the only trypsin-like enzyme in mammalian sperm, the demonstration of human sperminogen and spermin necessitates further inquiry into the functions and the relationships between sperm proteinase systems.